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An Update on NCBI BLAST
Slides: ftp.ncbi.nih.gov/publcooper/ASCB2009  NCBI Exhibit Booth: 633 Created in 1988 as a part of the
National Library of Medicine at NIH
— Establish public databases
— Research in computational biology
Peter C: - i
American Society for Cell Biology The N jnf;; alogfe’stfe’ or ngelop softwgre toc?ls fgr seque.nce analysis
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Web Access: www.ncbi.nlm.nih.gov § What we will cover 8
: + Basics of using NCBI BLAST :
ES . 2
& * Using the new Interface &

NCBI's new home page and sitd
provide a catalog of NCBI resod
consistent meny bar at the top.
and step-by-step instructions fof owsnu
tasks. The page you are now re{
000 be replaced by the new dd

» What does NCBI do?

Established in 1988 as a nation{
for molecuiar biokogy informatidl
croates pubic databases. condf

the betier understanding of mol
processes affecting human heal '
disoase. More about NCBI.

NLM/NCBI H1N1 Flu Resod

« Newest HIN1 influenza sed
+ Submit flu sequences to G
+ Latest HIN1 citations in Py

+ MediinePlus (consumer hef
information) New Homepage
+ Enviro-Health links

— Improved organism and filter options
* New Services
— Primer BLAST
— Align 2 Sequences Integration
— COBALT - protein multiple alignment
— SRA BLAST Service
+ C++ BLAST binaries
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Basic Local Alignment Search Tool § BLAST Activity g
- - e - — - -

g g
s s
- — s I * [ The 70 ] b
* Widely used similarity search tool g dlalasquerts/duy: 696,942 )
. . . g «| Weekdays often exceed 400 K searches a
 Heuristic approach based on Smith Waterman algorithm | & I Y ‘ I 8
. . 160,000 c
« Finds best local alignments [ \
» Provides statistical significance $ (seauestaap 338745 I
« All combinations (DNA/Protein) query and database. (RO KERee ‘ |
— DNAvs DNA ‘ ‘ : .
_ DNA translation vs Protein ‘ Interactive searches: 140 K per‘ weekday
— Protein vs Protein , Lofeed
— Protein vs DNA translation e | | ‘
— DNA translation vs DNA translation |
. 40,000 v ! { i
« www, standalone, and network client N , ‘
[
| |
Mol h10/5 |
Mon 7/13 Mon 7/27 Mon 8/10 Mon 8/24 Mon 9/7 Mon 9/21 Mon 10/5 (——
Mon 7/20 Mon 8/3 Mon 8/17 Mon 8/31 Mon 9/14 Mon 9/28
BLAST usage observations & BLAST and BLAST-lik 8
9 2 an -like programs &
bl bl
i « Traditional BLAST (formerly blastall) nucleotide, protein, translations §
s blastn nucleotide query vs. nucleotide database s
. o . . . . I3 - . @
20% of interactive nucleotide searches are short queries, % _ blastp protein query vs. protein database %

under 50 bases (primers)

* Up to 20% of protein queries seem to be copy — pasted
NCBI formats.

CDS translations

gis "
7% Accessions
| 2%

/

Flatfiles
26%

All proteins have
pre-computed
similarities!

FASTA 30%

‘ NCBI related protein formats

— blastx nucleotide query vs. protein database
— tblastn protein query vs. translated nucleotide database
— tblastx translated query vs. translated database
* Megablast nucleotide only
— Contiguous megablast
« Nearly identical sequences
— Discontiguous megablast
+ Cross-species comparison
« Position Specific BLAST Programs protein only
— Position Specific Iterative BLAST (PSI-BLAST)
« Automatically generates a position specific score matrix (PSSM)
— Reverse PSI-BLAST (RPS-BLAST)
« Searches a database of PSI-BLAST PSSMs




BLAST Searches by Program

tblastn; 2%

tblastx; 1%

“blastn

so1Mes lgnd  TEDN

Nucleotide and Protein BLAST Programs

discomegablast;
T e

sao1nRs lgnd  TEDN

psiblast; 9% phiblast; 1%

discomegablast

“blastp
blastx
“tblastn “blastp
November 9-13, 2009; n=886,407 “ thlastx = psiblast
phiblast
Local Alignment Statistics g e -
- BLAST ‘mnwm: milarity betmsen biological sequences. mare. R h o m e pag e
c L —1}
High scores of local alignments between two random sequences E -
follow the Extreme Value Distribution g
Expect Value §

E = number of database hits you expect to find by chance

size of database

your score E =Kmne?S or E=mn2¥

expected number of
random hits

K = scale for search space
) = scale for scoring system
S’ = bitscore = (AS - InK)/In2

Alignments

(applies to ungapped alignments)

Basic BLAST

Choose 4 BLAST svogram 10 un.

i biaay 565707 3 mucleotide Gatabase using  nucleotide uery
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g Non-redundant protein g
S Choose Search Set S
¢ Databas( ¢
. . oganist NI (non-redundant protein sequences) , @
Basic BLAST: Databases — GenBank CDS translations PEETR
Exclude
opionat] NP_, XP_ refseq protein -
omens|  — Outside Protein v
» PIR, Swiss-Prot, PRF (— blastx
. m (sequences from structures)
pat protein patents
env_ nNr environmental samples
Protein Database Sizes 3 Protein Database Selection 3
% refseq; 3%  pat %
i qu; 4% l /env_nr 5
8 8

Database Sequences Residues
nr 10,133,783 3,456,922,644
refseq_protein 7,413,069 2,589,005,568
swissprot 430,511 159,291,105
pat 817,680 166,184,433
pdb 44,202 10,171,945

swissprot; 4%

November 9-13, 2009; n=222,791
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Nucleotide Databases: Human and Mouse 8 Nucleotide Databases: Traditional &
g g
g g
| Megablast, blastn service | @ @
8 8
% Choose Search Set %
Choose Search Set Database OHuman genomic + transcript (OMouse genomic + transcript @ Others (nr etc.):
Database i”mmau genomic + transcript © Mouse genomic +uanjm € Others (nr etc.) [Nucieotide collection (o 7m0 1@
Human genomic plus transcript |l e q Other Databases
Organism Nucleotide collection (nr/nt) Erciude
e Reference mRNA sequences (refseq_rna) il bo show
. . Reference genomic sequences (refseq_genomic) e
* Human and mouse genomic and transcript now default Exclude NCBI Genomes (chromosome)
i i . Optional Expressed sequence tags (est) S )
+ Separate sections in output for mMRNA and genomic Entrez Query NonghiumaninonmouselESTE[(cstothers) 2EIVICES
Optional Genomic survey sequences (gss) blastn
» Direct links to Map Viewer for genomic sequences High throughput genomic sequences (HTGS) tblastn
Patent sequences(pat) tblastx
Protein Data Bank (pdb)
Human ALU repeat elements (alu_repeats)
Sequence tagged sites (dbsts)
Whole-genome shotgun reads (wgs)
Environmental samples (env_nt)
Nucleotide Datab - Traditional & Nucleotide Database Sizes 8
ucleotide Databases: lraditiona e 2
bl bl
c c
Databases are mostly non-overlapping 2 Database Sequences Residues Z
* nr (nt q g §
. s nr/nt 10,362,162 29,617,088,643 s
— Traditional GenBank htgs & &
— HTG division
— NM_and XM_ refseq_rna 2,042,538 3,240,301,155
RefSeqs ° gss
« refseq_rna — GSS division NCBI genomes 10,047 49,094,451,709
* NCBI Genomes * wgs
_ NC_ RefSegs — el genome est 63,832,451 35,136,825,005
— GenBank shotgun contigs
Chromosomes i 9 htgs 143742 24,082,224,044
° env_n
» dbest —_—
_— _ i gss 27,198,629 17,658,377,015
_ EST Division environmental
. h samples
hon-human, non- wgs 31,377,631 149,309,157,200
mouse ests
env_nt 17,708,548 7,218,208,433

12/04/2009
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Nucleotide Database Selection 8 8
g g
s E
refseq_genomic; 1%_ W9s: 1% £ g
o chromosome S ES
1o est; 1% htgs 3 3
refseq_rna; 1 o\\ /" gss
est_others; 1% env_nt . .
mouse g+t; 4% US'ng BaSIC BLAST
November 9-13, 2009; n=535,836
. ' 2 ' . F
Universal Form: Protein B Universal Form: Nucleotide B
TGS ® o Teye—p— ®
= - s T s
Enter Query Sequence DU oS seweh el desbases uang el gy man. Rustoeon hukmedt @ Enter Query Sequence — a
Enter accession number, gi. or FASTA sequence 1/ Gl Query subrange 5 [Enter accession number, gl, or FASTA sequence 1 Cloar Query subrange /. §.
From a From 8
To @ To *
onupendie p— Less Mote
e Prggram Selection
Akon two o moe sequences @ p .
Choosg K ptirgize for @ Highly similar sequences (megablast)
Program Selection
';:x rog O More dissimilar sequences (discontiguous megablast)
; :“ Algorithm @© blastp (protein-protein BLAST) O Somewhat similar sequences (blastn)
f= O PSI-BLAST (Position-Specific Iterated BLAST) Choose a BLAST algorithm &
“““““ O PHI-BLAST (Pattern Hit Initiated BLAST) More
— Choose a BLAST algorithm @ Program Seecton Less
Optimize for @ Highly similar sequences (megablast)
O PHIBLAST (Pattern Hit Initated BLAST) (5‘407& dissimilar sequences (discontiguous megablast)
Choces 8 BUAST sigodtn @ O Somewhat simiar sequences (biasin)
Crocee  BLAST sorten @
(BUAST )
o e o @BIASTID) | ‘earch atabase Human GT using Megablast (Optimize fo highiy simiarsequences)
[ np— P S ot i e windew




Limiting Database: Organism

Choose Search Set

saoIARs dlgnd  I9DN

Combining Organisms 2

i Primates and Rodents without human or mouse
Choose Searc|

Database OHuman genomic + transcript (OMouse genomic + transcript @ Others (nr etc.): 4
<
mamm| %) o) 1 it O i i 2
— Database (OHuman genomic + transcript (OMouse genomic + transcript @ Others (nr etc.): i
Organism mammals (taxid:40674)
o [ Exclude * Nucleotide collection (nr/nt) 2
ptional |
PO top taxa will be shown. & Organism
placental mammals (taxid:9347) | Optional primates (taxid:9443) Exclude *
5:\‘::‘:9 egg-laying mammals (taxid:9255) bacteria human (taxid:9606) # Exclude
one mammalian hepatitis B-type viruses (taxid:10405) r——rees e
Entrez Query “Streptoccocus de la mammite® Nocard and Mollereau 184 e @ Exclud
Optional Mammalian vinus group (1xid:353212) mouse (taxid:10090) xclude
Mouse mammary tumor virus (taxid: 11757) Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &
Mammuthus (taxid:37348) g
Organism autocomplete
2 Algorithm m . P [ )
. 2 gorithm parameters: Protein 2
More Limits Z Z
A
b = -
g ¥ Algorithm parametel £y and g
E] General Paramete &
Eliminate models and g Max target 100 §
environmental samples H sequences Select the ber of aligned SeT 0 H
° Short queries # Automalz ! forsn{ May limit resulgl @

N
Exclude ™ Models (XM/XP) @ Sequences from uncultured bacteria
Optional
Entrez Query biomol_mrna[Prop] AND srcdb_ddbj/embl/genbank[Prop]
Optional
ptional Enter an %ery to limit search &

Entrez query limit, any valid
Entrez query.

Expect threshold 15

Word size 3

Scoring Parameters

Matrix BLOSUME2 18] &
Adjust to set stringency
Gap Costs Existence: 11 Extension: 1 8 &
Compositional
adjustments

Conditional compositional score matrix adjustment 18 &
Default statistics adjustment
for compositional bias

Filters and Masking

Filter w complexity regions &

Mask Mask for lookup tal
Mask lower case letters &

Off now by default. Conflicts with
comp-based stats




Automatic Short Sequence Adjustment

Job Title: Elvis Lives!

No putative conserved domains have been detected

O Your search parameters were adjusted to search for a short input sequence.

2o1n9s d1Iqnd  T9DN

Request ID HGC9100G{
Status Searching |1
Submitted at ThuDec3 { 003, Gaps = 0/5 (04
Current time. ThuDec3 oy o
Time since submission 000008 Jsnser s s
This page wil be automatically updated in § seconds | » 201,11 phosphosiycerate debydrogesase (sacltured SUPOS cluster becterium
- e -
Protein e w235 (10001, capa = 0/3 on)
=1 wery 1
e-value 20000 syt w9 F
Word Size 2 -
N Nucleotlde alpha (molybdopterin) subunit [Klebs a
Matrix PAM30 —e-value 10QQ | mirmemerin s iricsaie
Comp Stats Off .
Low Comp Filter Off Word Size 7 V). Geps = 075 (O0)
P Matrix 1,-3
Low Comp Filter Off

IEZ Designing or Testing PCR Primers? Try your search in Primer-BLAST. _Go)

Algorithm parameters: Nucleotide

General Parameters

Max target 100 %)
sequences ol e A TR 9
Short queries # Automatically adjust parameters for §

Expect threshold 15

Word size 1 8 e

Scoring Parameters

Match/Mismatch 23 Mo
Scores
Gap Costs Existence: 5 Extension: 2 18]

Filters and Masking
Filter mplexity regions &
Species-specific repeats for:

Mask #LMask for lookup table only &
ask lower,

*Masks species-specific interspersed repeats
*Essential for genomic query sequences

| Human

Rodents
Arabidopsis
Rice

sao1nRs lgnd  TEDN

A. gambiae Masks LC sequence (simple repeats) |

Human

*Prevents starting alignment in masked region
Allows extensions through masked regions

Basic BLAST: Protein

saomes dlqnd  IGON

The hard way to run a BLAST Search

] muscle creatine kinase [Homo sapiens]

1 381 aa protein
NP_001815.2 GI:21536288

saomes dlqnd  IGON

1. Search protein with “Human : =
Muscle Creatine Kinase” muscle creatine kinase [Homo sapiens]

2. Click on summary for NP_001815 |[rtsrtistsssrorsrumaririsaorstrscr ooy

3. Change format to FASTA reoasc oy

4. Select sequence

5. Copy sequence

6. Google search “BLAST” ncbi blast download

7. Link to NCBI BLAST Homepage nebi blast2

8. Link to Protein BLAST form nebi blast tutorfal

9. Paste FASTA sequence into form nebi biosystems

10.Click BLAST button Search protein database using a protein query

1 protein blast Algorithms: blastp, psi-blast, phi-blast

Enter accession number, gi, or FASTA sequence Clear
>gi[21536268|ref [NP_001815.2| muscle creatine kinase [HOMO Sapiens]
T oPI XGGDDLL :
TL] VEALNSL KGKYYPL B IDDHFLFDKPVSPLLLASGM
WPDARGC I LOKIEEIF ' =
GYV v

BLAST |
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An easier way: Entrez protein record 8 BLAST Ad to BLAST form 8
. =2 -
Formet GenPogt TS G T v T z b
e T g E
. " " " Customize
MBI Refersce Sacuence: NP_ 0018152 s Rigien Shos @ muscle creatine kinase [Homo sapiens] '
muscle creatine kinase [Homo sapiens] Cutionlis Woe 3 Sequence Analysis Tools | S,
. [ Secuence Anatyss Tools 3 Comment Features Sequence a
+ BLAST Sequence & BLAST Sequence &
lioear PRI 262000 NP_001815 8 linear PRI 2i =
DEFINITION muscle creatine kinase [Homo sapiens]. » Conserved Domains
Arclos shout the CIM gone ACCESSION NP_001815
trr el BLASTP programs search protein databases using a protein query. more,
e Enter Query Sequence
e beconins o
3 Kdentical Protens for NP Enter accession number, gi, or FASTA sequence & Clear Query subrange
RENARK and . 3 » wP_001815.2
S From
i e e Reseania ©
Soa rearnce A sece
G gurn 0 0018242
Or, upload file (Browse...) ©&
rerencr « .
omnons  Wolbers,T., Tarstad,n. sod oo sniyme e i
Job Title NP_001815:muscle creatine kinase [Homo sapiens]
Enter a descriptive title for your BLAST search &
7 Align two or more sequences &
e
- - z F
Database and limits 8 Run Search g
= -
bl bl
c c
4 4
& F
g g
Choose Search Set 3 ES
[ & &
Database | Reference proteins (refseq_protein) m | NCBI Reference Sequences Program Selection
Organism |Algorith i i
Mammals witrout || mammals (axd:40674) () Exclude + gorithm © blastp (protein-protein BLAST)
ame ormates (dd8443)  Exclude O PSI-BLAST (Position-Specific Iterated BLAST)
primates . ) O PHI-BLAST (Pattern Hit Initiated BLAST)
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &
Choose a BLAST aigorithm &
Exclude ™ Models (XM/XP) O Environmental sample sequences
Optional
Entrez Query Exclude predicted proteins BLAST Search database Reference proteins (refseq_protein) using Blastp (protein-protein BLAST)
Optional Show results in a new window
Enter an Entrez query to limit search &




BLAST Formatting Page

»NCBI BLAST/ blastp sultel Formatting Results - HGEZFJENOTZ _[Formatiing options]

Job Title: gi[21536288|refINP_001815.2) muscle creatine...
Putative conserved domains have been detected, click on the image below for detailed results.

t - ; w0 2 20 a1

so1Mes lgnd  TEDN

puery seq.
puperfanilies (s sreimin ) ( ATP-gua_Pirans superfamily

Request ID

Status

Submitted at

Current time

Time since submission 00:00:22

Conserved Domain Results

This page will be automatically updated in 5 seconds

BLAST Output: Graphical Overview

Distribution of 30 Blast Hits on the Query Sequence &

NP_001123421 muscle creatine kinase [Sus scrofa] S=773 E=0

Color key for alignment scores

<40 40-50 80-200 >=200
Query !

| |
0 70 140 210 280 350

mouse over

BLAST Output: Descriptions

Sequences producing significant ali J

ref|NP 001323421.1| muscle creatine kinase [Sus scrofa] 773
ref|NP 031736 muscle creatine kinase [Mus musculus) 770

BLAST Output: Alignments

] Sorted by e values %

saomes dlqnd  IGON

Link to Entrez ‘

11 M8 sarconeric mitochondrial creatine kinase precursor [Mus musculus]
sarcomeric mitochondrial creatine kinase precursor [Rattus norvegicus]

GENE ID: 76722 Ckmt2 | creatine kinase, mitochondrial 2 [Mus musculus)
(Over 10 PubMed links)

ref|NP 001015 ine kinase [Bos taurus] 664

ref|NP 001075730.1| brain creatine kinase [Oryctolagus cunicu... 660

‘ref_NP 940807.1] sarcomeric mitochondrial creatine kinase pre...

|7 x 101

ref |NP 001138686.1 sarcomeric mitochondrial creatine,

505

ref|NP 001012756.1 creatine kinase, mitochondrial 1 precurso.
ref|NP 034027.1| creatine kinase, mitochondrial 1, ubiquitous... 504

Score = 511 bits (1316), Expect = 7e-145, Method: Compositional matrix adjust.
Identities = 239/361 (66%), Positives = 285/361 (78%), Gaps = 2/361 (0%)

Query 14 YKPEEEYPDLSK HMAK QTGVDNPGHPFIMTVG 73
+ +YPDL K{IP TISDRHGGYKP—-TDKHKTDLN|GVDNPGHPFI TVG
Sbjct 48 FPPSADYPDLRKI

Query 74 D{PDLDPNYVLSSRVR 132
D YVLSSRVR
QUVLSSRVR 166

Sb

ref|NP 001075954.1| zinc finger protein 426-like [Mus musculu... 30.0
ref|NP 694771.1| netrin receptor Unc5hl precursor [Mus musculus] 29.3

Default e value cutoff 10

Negative or zero

(conservative)

sao1nRs lgnd  TEDN

saomes dlqnd  IGON
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w g Other Report g
What happens without XP_ filter? 3 er Reports 8
- -
v v
score  E P -
Sequences producing significant alignments: (Bits) value g g
& &
£)xp PREDICTED: similar to Creatine kinase M-type... 772 0.0 @ @
PREDICTED: similar to Creatine kinase B-type... 653 0.0 3 3
868659.1| PREDICTED: similar to Creatine kinase B-type... 551 le-156 a a
001138686.1| sarcomeric mitochondrial creatine kinase ... 509  6e-144 TreeView
535451.1| PREDICTED: similar to creatine kinase, mitoc... 503  de-142
ref|xp 860111.1] PREDICTE lar to creatine kinase, mitoc... 501  2e-141
ref|XP 859467.1| PREDICTED: similar to creatine kinase, mitoc... 498 2e-140 \J
o TRV o 497 3e-140 Other reports: >Search Summary [Taxonomy reports] [Distance tree of resuits] [Mu!we alignment] New
. . . A
Results filtered for domestic dog proteins. 433 ge-121
- o a2 2e-114
26 additional gene predictions from Dog alone. vee 3e.98
Many are extra splice variants predicted by Gnomon. 318 20-86
ref|XP B54438.1 PREDICTED: similar to Creatine kinase B-type... 239 2e-62 COBALT
8532071 creatine kinase, brain... 224  6e-58 Tax BLAST :
1 creatine kinase, brain... 202  le-51 extension
1 Creatine kinase B-type... 199 le-50
2 similar to creatine kinase, brain... 197 8e-50
1 similar to creatine kinase, mitoc... 144  Be-34
.2 Creatine kinase B-type... 0 le-32
1 Creatine kinase B-type... 103 9e-22
ret|xp 852237.1 low-density lipoprotei... 98.6  4e-20
859393.1 Creatine kinase, sarco... 6e-20
849487.1 creatine kinase, brain... te-19
544323.2 creatine kinase, brain... 4.7 6e-13
851013.1| PREDICTED: similar to Creatine kinase B-type... 72.8 2e-12
849758.1| PREDICTED: similar to otoferlin isoform a is... 6.1
TaxBLAST: 1 my R & lreeView: Di I 8
aX : Taxonomy Reports 8 reeView: Distance Iree 8
v v
€ Tt it g S == | = €
5 e T s s
a rectangie sented  radisl force g M Shaw distance Mouse over an el sode for & subtres o skgnment &
[ T — s
o o
] |
§ @ et e §

Organism Report

Sus_scrofa (wild boar, ...) [even-toed ungulates] taxid 9823
OT]NF 001123421.1| muscie creatine kinase [Sus scrofa] 73 0.0
e£[NP 00103 sarcomeric mitochondrial creatine kina... 505 2e-144

Mus musculus (mouse) [rodents] taxid 10090
rof WP 031736.1| muscle creatine kinase [Mus musculus]
brain creatine us )
sarcomeric mitochondrial creatine kinase .
creatine kinase, mitochondrial 1, ubiquit.

Bos_taurus (cow, ...) [even-toed un .
2| miscle creatine kinase (Bos taurus]

.1| brain creatine kinase [Bos taurus]
sarcomeric mitochondrial creatine kina...
creatine kinase, mitochondrial 1 (ubiquit...

) taxid 9986
68 0.0

Oryctolagus cuniculus (dosmestic rabbit, ...) [rabbits & ha
Z|Np 00107570 muscle creatine kinase [Oryctolagus cu.
brain creatine kinase [Oryctolagus cun.

tochondrial creatine precurso.

660

creatine kinase, mitochondrial 1 precu...

) taxid 9615

Canis lupus familiaris (dogs) [
F1NP 001138666, 1] sarcomes 1 creatine kina... 509 2e-144

| Mitochondrial Creatine Kinases I

Four genes

11



Position Specific Iterative BLAST

MLH1 and ETR1

>gi|4557757 | ref [NP_000240.1| MutL protein homolog 1 [Homo sapiens]
MSFVAGVIRRLDETVVNRIAAGEVIQRPANAIKEMIENCLDAKSTSIQVIVKEGGLKLIQIQDNGTGIRK

& EDLDIVCERFTTSKLQSFEDLASISTYGFRGEALASTSHVAHVTITTKTADGKCAYRASYSDGKLKAPPK &
%. PCAGNQGTQITVEDLF‘{NIATRRKALKNPSEEYGKILﬂ Human Mismatch Repair Protein %
Program Selection 2 STVDNIRSIFGNAVSRELIEIGCEDKTLAFKMNGYIS P 8
AAYLPKNTHPFLYLSLEISPONVDVNVHPTKHEVHFLHEESILERVOOHIESKLLGSNSSRMYFTQTLLE
. GLAGPSGEMVKSTTSLTSSSTSGSSDKVYAHQMVRTDSREQKLDAFLOPLSKPLSSQPQAIVTEDKTDIS
Algorithm C blastp (protein-protein BLAST) SGRARQQDEEMLELPAPAEVAAKNQSLEGDTTKGTSEMSEKRGPTS SNPRKRHREDS DVEMVEDDSRKEM
- . TAACTPRRRIINLTSVLSLQEEINEQGHEVLREMLHNHSFVGCVNPQWALAQHQTKLYLLNTTKLSEELE
© PSIBLAST (Position-Specific Iterated BLAST) YQILIYDFANFGVLRLSEPAPLFDLAMLALDSPESGWTEEDGPKEGLAEY IVEFLKKKAEMLADYFSLET
C PHI-BLAST (Pattern Hit Initiated BLAST) DEEGNLIGLPLLIDNYVPPLEGLPIFILRLATEVNWDEEKECFESLSKECAMFYSIRKQY ISEESTLSGQ
Choose a BLAST algarithm @ QSEVPGSIPNSWKWTVEHIVYKALRSHILPPKHFTEDGNILQLANLPDLYKVFERC
>gi|22095656|sp|081122.1|ETR]_MALDO Ethylene receptor
MLACNCIEPQWPADELLMKYQYISDFFIALAYFSIPLELIYH L
INLWTFSIHSRTVAMVMTTAKVLTAWSCATALMLVHIIPDLl Apple ethylene receptor EE
ETGRHVRMLTHEIRSTLDRHTILKTTLVELGRTLALEECALWMPTRTGTETULS TTERUUNPVGTTVRLH
LPVINQVFSSNRAVKISANSPVAKLRQLAGRHI PGEVVAVRVPLLHLSNFQINDWPELSTKRYALMVLML
PSDSARQWHVHELELVEVVADQVAVALSHAATLEESMRARDLLMEQNTALDLARREAETATRARNDFLAV
MNHEMRTPMHAITALSSLLQETELTAEQRLMVETILRSSNLLATLINDVLDLSRLEDGSLQLEIATENLH
SVFREVHNMIKPVASIKRLSVTLNIAADLPMYATGDEKRLMOTILNVVGNAVKFSKEGSISITAFVAKSE
SLRDFRAPDFFPVQSDNHFYLRVQVKDSGSGINPQDI PKLFTKFAQTQALATRNSGGSGLGLAICKREVN
LMEGHIWIESEGLGKGCTATF IVKLGFPERSNESKLPFAPKLQANHVQTNF PGLKVLVMDDNGVSRSVTK
GLLAHLGCDVTAVSLIDELLHVISQEHKVVFMDVSMPGI DGYELAVRIHEKFTKRHERPVLVALTGSIDK
ITKENCMRVGVDGVILKPVSVDKMRSVLSELLEHRVLFEAM
] ]
PSI-BLAST: Iteration 1 g PSI-BLAST:Iteration 4 g
eqeeRces VATh F-vaTe BETTIN Than TRFeshoTd - -
l Z z
ducing signiey . T . H g 3| PHOQ I Virulence sensor histidine kinase phoQ H
g . . 1013670, 1| LD Ay -t 'l O sp|Pl4147|PHOQ SALTY Virulence sensor histidine kinase phoQ >... @
oo 6,11 PHZLG_HUMAY 00 3 MW [F sp|Q9N7ML|ETRL PRUPE Ethylene receptor <
:: 4 § o Phytochrome-like protein cphl (Light-reg... §
pord ; LU Virulence sensor protein bvg$ precursor
w5 g Sensor protein degM
Ll - Y Nitrogen regulation protein ntrB
:: ; LU Virulence sensor protein bvg$ precursor
2 o g Sensor protein fixL
“ 9@ Sensor protein kdpD
- Ny Ethylene receptor (NT-ETRL)
; ptors, bacterial t p it r latory
26 ECOL6 Sensor kinase cuss
olog o g XL BRAJA Sensor protein fixL
‘,‘,v,m,’:vb;,‘:‘f.:f: oy Lo TASL Sensor protein lyt$S (Autolysin sensor kinas
7 LU~ 1049230 |ETRL BRAOL Ethylene receptor
LU ENVZ SALTY Osmolarity sensor protein envZ
a8 New Virulence sensor protein bvg$ precursor 4e-05
o - Sensor protein css$ 45.7  Se-05
L 1748027 GACS g 3 5e-05
<™ [V 5pl08l122(ETRL MALDO Ethylene receptor 5e-05 b
L 7 52436 [ETRL CUCHR —ETAVIENs TECEntor TREETRIT (CR-ETRIT 453 Se-08

12



RPS-BLAST: Conserved Domains

Job Title: NP_000240:MutL. protein homolog 1 [Homo sapiens]

Putative conserved domains have been detected, click on the image below for detailed results.

1 25 250 a7s 00 s

Mutl

- Lt . M

SIARS dland  I9DN

\1 Histidine Kinase-like ATPase Domain
AW

|Job Title: 081122:Ethylene receptor

Putative conserved domains have been detected, click on the imagé\below for detailed results.

nisxa HATPase_c

sao1nRs lgnd  TEDN

Basic BLAST: Nucleotide

Universal Form: Nucleotide

WCBU BLAST ASTH programs .

Fom[———
N —
Less || wime || — More

Program Selection

@ Highly similar sequences (megablast)

€ More dissimilar sequences (discontiguous r blast) | Speed |
€ Somewhat similar sequences (blastn)
Ch a BU algorithm &
More T
€ Somewhat sin
e Less
Search database Human G+T using Megablast (Opiinizefo highly smlor
7 Show resuits in a mew window
» Algorithm parameters v

seoss dliqnd  I9ON

Nucleotide Results: ALB mRNA
Accession [ Description | sy jIeay s ‘

1
1
NM_001005208.,

seoss dliqnd  I9ON

NM_0020030

Mus musculus albumin (Alb), mRNA

Accession Description

100034206), MANA

13



Nucleotide BLAST: Human G me § S ble Resul g
ucleotide > Auman tenome 2 ortable Results 8
1 1
v v
g g
s s
»NCBI'BLAST/ blastn suite: BLASTN programs search nucleotide databases using a nucleotide query. {3 R ﬁ separate ﬁ
., E Sections for 3
er Query Sequence S ! S
. B e S — ] Legena | TTANSCIDtAND | 0 ucene B oro B Jne B scevcrure [ nap viewer ]
nter accession number, gi, or sequence Clear _ Genome
[Crab eaving macaque COCZ0 2l =
e rocre From Sequences producing o1 ¢ altgments:
A i (Click headers to sort col
T6CCCC L Max. t Query  E | Max
~ Accesslon l score ] score | coverage —value | ident | Unks
4 | L2 Transcripts
Or, upload file |7 Browsall © M. Homo sapiens CDC20 cell division cyh@0 ho 2876 2876 95% 00 97%  [UEED
- Genomic sequences [show first]
Job Title NT_023935.17 Homo sapiens 9 genomic contig |M 2629 94% 00 95%
|f3'ah Sating macaque CDC20 mANA_ NW 924484.1 Homo sapiens chromosome 9 genomic cor 2601 94% 00 95%
Enter a descriptive title for your BLAST searc NT 77.8 Homo sapiens chromosome 1 genomic safitig 4_2§| 3002 a5% 9e-117 1009
NW 921351.1 Homo sapiens 1 genopr€ contig 428 \Qo 95% 9e-117 10
Choose Search Set 7
Database  Human genomic + transcript. © Mouse genomic +transcript € Others (u etc) | \,}%t links to Entrez Databases
[Human genomic plus transcript = Pseudogene on Chromosome 9 |
Entiez Quaty [ | Functional Gene on Chromosome 1
e Enter an Entrez query to limit search @
F F
Total Score: All Segments g Alignments: Sorting in Exon Order &
1 g . g 1
v v
c c
s s
H > ret|NT 032977.81Hs1 33153 [ Homo sapiens chromosome 1 genomic contig, reterence assembly &
A Lengene73835025 A
8
8

significant al

(Click headers to sort columns)

Legend for links to other resources: LU UniGene & czo [ cene B scruccure [ map viever

Max Tot e E | Max
Accession Description | et T (et ] [ [t IS

Transcripts
NM _001255.1 Homo sapiens CDC20 cell division cycle 20 he 2876 2876 95% 00 97% [V
Genomic sequences [show first]
NW 921351.1 Homo sapiens chromosome 1 genomic contip 428 3010 95% 9e-117 100%
NI 0329778 Homo sapiens chromosome 1 genomic conti 428 3002 95% 9e-117  100%
NI _023935.17 Homo sapiens chromosome 9 genomic contig 2629 629 94% 00 95%
NW_024484.1 Homo sapiens chromosome 9 genomic contip 2601 2t 94% 0.0 95%

Functional Gene Now First

ce

Query

Features 4
11 d)

score = 4
Identicies|
strand=plul

Sre ne_identit

Query start positio

Features flanking this part of subject sequence:
6169 bp at S' side: myeloprolifer leukenia virus oncogene

223 bp at 3' side: cell division cycle 20

Score = £9.7 bits (45), Expect = le-14
Identities = 51/53 (96%), Gaps = 0/53 (0%)
Strand=Plus/Plus

965 |Query 1 AGCGGAGAGTTTAAGAGGCGTARGCGAGGCGTOTTAAACCCOGTCGGARCTGE 53

Subject start position

sbice 1379{Sbier 13796530

Query 1028
Features in this part of subject sequence:

PECCCCUCEEEEE R D
AGCGGAGAGTTTAAGAGGCGTARGCCAGGCGTGTTAMAGCCGGTCGARCTGE

13796582

Query start position

1379|  cell aivision cyele 20

spyce
Exon order
Score = 412 bits (208), Expect = Se-
Default | 1o, 2202 e e © 572 on
Serand=Plus/Plus
Longest]
w Query 7 ceac " . : T 12
VULCLOE OO T T
Sbjct 1379sbjct 13796755 GOGCTCCGTAGGCACCAACTGCAAGGACCCETCCCCCTOCOICOCTCCCATIMCACAGT 13796814
Queey 103 TCGCOTTCOAGACTOACCTOCACTCGCTOCTTCAGCTGGATOCACCCATCCCCAATOCAS | 192
FELELUECEE LD
Sbot 13796815 TCGCGTTCGAGAGTGACCTGCACTCGCTGCTTCAGCTOGATGCACCCATCCCCANTGEAS 13796874

14



z z
H H [e] [e]
Links to Map Viewer 8 8
ol ol
& &
5 5
'd 'd
[Genes_seq] Contigd Symbol o [conee_sealxd ContigX] Surpor o 3 Fl
Blasthit  Identity=96% 1.53 ' st - E E
s | Blast hit Tdentity=97% 73.304
o I Blast hit Identity=100% 303.453 nne
i Blast hit Identity=98% 451..551
] E e BLAST Formatting Options
P Blast hit Identity=98% 679.875
A Blast hit Identity=98% 874.970 . NT 023935.17+
1 el | | Blasthit  Tdentiy=07% 965.1200 | | T T ]
" Blast hit Tdentity=98% 1198..133
e Blast hit Tdentity=98% 1323..144 oo
! 329778+
- - Blasthit  Identity=06% 1442.164
Chromosome 1
. {
. z . z
Formatting Page (Now on Results) & Download Options (Now on Results) g
Edit and Resubmit  Save Search Strategies v Formatting options E E
Fo Reformat % | Standalone formatter (futur §
Show [Alignment v as[HTML ] [ Advanced View| ™ Use oid BLAST report format Rustomipdetg @ 3, 2
Atgement Viw | Faiise .8 ynload g

Display

Limit results

Format for

I Gaphicai Ovenview | [ Linkout [ I neaig

Masking Character | Lower Case =I|._ Masking Cotor [ Grey_ =]

Duseptons [ 100 =1 ¢ Alignment View
s e Pajrwise
Pairwise with dots for identities

E:vw Query-anchored with dots for identities
D,; [ Query-anchored with letters for identities

Flat query-anchored with dots for identities
Flat-query anchored with letters for identities

Search

Alignment
i Stratogies

XML ASNA Hit Tableltoxt) HE Tabk

Bioseq

Alignment
Text XML ASN.1 Hit Table(text) Strategies
Hit Table(csv ASN.1

Bioseq

PSSM | PssmWithParameters
ASN.1 Text ASN.1

Structured Formats

Saved Settings
-Reusable on Web
-Portable to Standalone

PSSM
-Reusable on Web
-Portable to Standalone

15



The H

it Table

# BLASTP 2.2.17 (Aug-26-2007)

# Query: gi|4557757|ref|NP_000240.1| MutL protein homolog 1 [Homo sapiens]

# Database: swissprot
# Fields: query id, subject ids, % identity, % posit

ives, alignment length, mismatch

gap opens, g. start, g. end, s. start, s. end, evalue, bit score

dIMRS Oliqand  TEON

<Iteration hits>
—<Hit> XML

<Hit_num>1</Hit_num>
<Hit_id>gi|730028|sp|P40692 |MLHL_HUMAN{ seq-annot

sao1nRs lgnd  TEDN

{
+# 80 nits found
ref |NP_000240.1| |gi|4557757 gi|1709056|sp|P38920 |MLHL_YEAST 36.68 56 796 426 18 8 756 5 769 7e-138 Aﬂ1 D;:‘;;ﬁ::ch repair protein MIhl (MatL desc {
ref [NP_000240.11 |gi|4557757 gil4847499615p100PTNEIMLH] SCHPO 454,04 763 371 16 £ =122.4 homolog 1) pair p “Sz;pi
ref |NP_000240.11 |gi|4557757 gi|250
Tef INE-000240.11 19414337757 i m;l Also available in comma separated format for Excel </Hit_def> str "Hist Seqalign" ,
ref [NP_000240.1| |gi|4557757 gi|127552TepTP23367- 2 TMOTL _ECOLT 35,97 5. T Te T4 <Hit_: i /Hit ¢ i data {
ref |NP_000240.1| |gi|4557757 gi|29427778|sp|Q8FAKS |MUTL_ECOL6 35. 20278 le-54 214 <Hit_len>756</Hit_len> {
ref [NP_000240.11 |gi[4557757 gi|20455084 sp|Q8XDN4 |MUTL_ECOS7 35. 202 7 8 le-54 214 -<Hit_hsps> label
ref |NP_000240.1| |gi|4557757 gi|59798328 |sp|QT2PFT |MUTL_LEPIC 36. 22186 3e-54 213 -<Hsp> str "Hist Seqalign" ,
ref NP_000240.11 |gi 4557757 gi|13431695|sp|P57886 MUTL_PASMU 35. 2136 8 4e-54 212 <Hsp_num>1</Hsp_num> data
ref|NP1000240.1] g3 [4557757 gil1171080|5p|P44494 | MOTL_EAEIN 35 198 6 8 5e-54 212 <Hsp_bit-score>1568.9</Hsp_bit-score> bool TRUE } } } .
ref [NPZ000240. l\\gl\‘i??;fvf—r 5120455102 3p|QBZ1W4 |MUTL YEREE 36. 207 6 8 ge-s4 212 <Hsp_score>4061</Hsp._score> user {
vl v 51 s SlsosstseliplouTelwr el 1% sk 3t 1 s o 3 4 3 4y o e
e 000240.1] 19114557757 gi 71sp |Q9KACL MU .39 s5. 6 e — ° iy _ W .
ref|NP_000240.1| |gi| 4557757 gi|31076794|sp|Q87L05 |MUTL_VIBPA 35.33 58.38 334 210 5 8 3e-53 209 <Hsp_query-from>1</Hsp_query-from> str "Blast Type" ,
ref|NP_000240.1 |gi|4557757 91120455150 |sp|Q9JTS2 [MUTL_NEIMA 36.94 58.28 314 183 5 8 5e-53 209 <Hsp_query-to>756</Hsp_query-to> data {
ref|NP_000240.1| |gi|4557757 SiTAEZJJ\ﬁp\QbGHDQ\MUTl STAAR 38.28 58.46 337 193 7 6 le-52 207 <Hsp_hit-from>1</Hsp_hit-from> {
25090739 | sp | Q8NWX9 |MUTL_STAAW 38.28 58.46 337 193 7 6 le-52 207 <Hsp_hit- t0>756</l'15p hit-to> label
X 71151979 |sp | Q5HGDS |MUTL_STAAC 38.28 58.46 337 193 7 6 le-52 207 <Hsp_qu /Hs; Y ido ,
Tef |NP_000240.1| |gi[4557757 gi|54037875|sp|P65492 |MUTL_STAAN 38.28 58. 16 2e-52 207 <Hsp_hit- frame>0</ﬂsp it erames data
Tef [NP_000240.11 |gi[4557757 gi|20043258|sp|Q9KV13|MUTL_VIBCH 35.74 58. 68 2e-52 207 <Hsp_identity>0</Hsp_identity> int 01} ),
ref [N27000240.1] |91 14557757 91127553 |sp [P14161 [MUTL_SALTY  35.10 56. 78 206 <Hsp_positive>0</Hsp_positive> user {
ref|NP_000240.1] |g1|4557757 gi|20455140]sp|QICDLL |MUTL_LACLA 36.31 56 56 206 <Hsp_gaps>0</Hsp_gaps> ype
ref|NP_000240.11 g1 [4557757 gi|61214242|sp|Q7MHOL MUTL _VIBVY 34.63 58. 58 206 " fe1an
ref|NP_000240.1||gi|4557757 gi|20455099|sp|Q82187 [MUTL_SALTI 35.10 56. 78 206 <Hsp_align-len>756</Hsp_align-len> str "BLAST database title" ,
ref |NP_000240.1| |g1[4557757 gi|31076809|sp|Q8DCVO|MUTL_VIBVU 34.63 58. 58 205 data {
ref [NP_000240.1 |gi 4557757 gi|71648717|sp|Q5E2C6 MUTL_VIBFL 36.71 59. 68 204
Zef |NP_000240.1] |gi]4557757 gi|37999611|sp|Q88DDI |MUTL PSEPK 30.34 48. 78 203 label
str "Non-redundant SwissProt
2
PSSMs: Restart PSI-BLAST 8
. ]
-

)E404543E947EER
88029A5A042948 1

6
EOOE7 9BAFAF
IA1294A1680A4A0
8AA40A0A44A0295
643452D0940342947
554A9901924494A6406488508D214ACC 94
1840D0C43300528D052522525250643921
34214252AD2508E40A6425356485014D24
DFAEF 3BF 10F 93EBDE A19C046B 4§
6609BBSCAOZ

D3F000903D8 6¢
75F26BA60D4H
3D1575AA1254449
4F16006B0993
OAAEA309BES28DACCA

3

S9DDSEDEGEZ

ASCII encoded Web only Ebﬁi‘ 4D4EH

605DDDB21

PssmWithParameters ::= {
pssm
numRows 28,
numColumns 157,
query seq {
id {

other {

accession "YP_385691"

}

N

inst {
repr raw,
mol aa,
length 616

}
by

| ASN.1 ScoreMat, Portable

intermediateData {
freqRatios {

0, 10, 0 },

427396, 10, -7

0, 10, 0},

Managing Searches

Recent Results
Saved Strategies

seoss dliqnd  I9ON
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F F
o o
Recent Results g Saved Strategies g
v v
. g = st g
= BLAST #» 2 -« [ I §
Home  RecentResults  Saved Strategies  Help ﬁ_ PNCBU BLAST/ Saved Stiategies g.
SNCBU BLAST Recent Resuts 2 Browse and run your saved set of BLAST search largor than 10K are not saved,) more, 8
nk P BLAST jobs app Iy mor
‘ = : Login to My NCBI to P —
Lookup BLAST Job save search strategies ter Qe
w——— @ Bes emd s . o0 ASTA soquoncs © e
Your Recent Results Results available for 36 hours por
s s anatin 19w * pskblastp  2007-11-08 P
3131487 . o "
M31e28 20V o . —
13142 Wi e x R
(BasT )
z - z
8 Nucleotide Databases: Human and Mouse g
v v
c c
g E
§ | Megablast, blastn service | §
H 2
8 8
8 8

Genome and Specialized BLAST

Database ¥Human genomic + transcript © Mouse genomic +transcript € Others (nr etc.)

[Human genomic plus transcript sle

» Human and mouse genomic and transcript now default
» Separate sections in output for mRNA and genomic
» Direct links to Map Viewer for genomic sequences
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2 2
o o
enome pages 8 8
- -
-l -l
P P
= =
& &
v v
§ §
2 = —— A
R search [ Select Group or Organism » Monocots LY a3
BLAST Assembled Genomes e e T @
B ‘Scientific Common name. Tools
Choose a species genome to search, or list all genomjc BLAST databases. Tooks Logen Antatosh R alecrese fudio 9 ®
Beta vuigaris beet Qs
. ~ @  Search o Bromes the Ganome Brassica junces brown mustard 98
2 Human O Oryza sativa 9 Gallus gallus 8 SIS esowcenpae eiseni e e %
o Mouse o Bos taurus o Pan troglodytes ] Brassca nigra blackmustarg 9®
. . . Brassica oleraces Q8
o Rat o Danio rerio o Microbes Rttt s Srossicarape Sold musterd 9®
o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera date s sctaton o el pepper 2@
Giycine max ‘soydean ae
Lotus japonicus bigstoot Geervetch 9®
Manhot escusents cassava ee
MecKc 290 satva. afaita e
Phasecius vuigans Kdney bean ae
Populus trichocarpa. poplar Build 11 Y
Prunus dukia sweet aimond
Sokanum Kcopersicoides nightshade 9
Sokanum Kcopersicum tomato. 9
Solanum melongena eggplant 9
. L ® Sokanum pensianum Peruvian tomato 9
N Theobroma caceo cocoa 9®
] ]
Poplar Genome BLAST 8 tblastn Genome BLAST Results 8
- S—g -
NCBI Home» Genomsc Biology> BLAST g_ g_
Y Search [Map viewer =] [ Go | _Cleor H N N " H
@ ! Protein-nucleotide alignments }» @
o Taen ST = R o
“oevew  BLAST Black cottonwood Sequences H [Gmmven ] = . ]
- © Entor an accossion, oi, or a sequence in FASTA format 2 oy s, sar rivm cecstor (1 . 2
Manual g116641075] gb| AAT20693. 1] AF124527_1 ethylene receptor Py ’
Nower A e e
Retrieve results anLzLastTwcmPvér Distribasion of 103 Blast Mts on the Query Sequence
i L SNPQIVPELSTERTAL] T P T
il o
(o} fi one
| —

56t subsequence:

fom [ e[

Oatabase:
‘genomic (referance only) =]

HTGS
Non-RefSeq RNA

Program:
ok Compers s promi sevenes Sowst s rockvowde dwabess

Non-RefSeq protein

|

Optional| megaBLAST: Compare hughly related nucleatde sequences

Advanced options:

Bagin Search ClearInput

Compare ruclestide sequences for other species to this genome

18



. . = - . . 2
Genomic Context of BLAST Hits 3 ===Hits in Map Viewer §
g g
s s
& &
Populus trichocarpa (poplar) genome view BLAST search Populus trichocarpa | § Model2X) ContigX] Symbol '
Build 1.1 statistics sequences | < o E
Blast bat Identty=3: o
] . ,A,_,_zj o ]
" | -
LGl LGLI LGII LEIv LGV LGVI LGUITLGVIN LEIX LGX -
Hite™ FE H H H . see || Blasthat Identity=83% 738,625
B 12041
II .I. I “ ﬂ I e .
N : G 3 | —
LG LG G G LG LG G LGB it e ot dorotoe e ouze |~ | F
His ois: 1 1 1 45 fthaliana) 1 | B et
its: 3 4 1 7 NC 714
| | | . | Blastht  Identy=91% 307.1
Blasthe Tdentity=S:
Baste 14 e
Bashe  Hdeaiy=70% 429,300
- Blastht Tdentity=91% 307.1
Specialized BLAST Pages 8 BLAST extensions and improvements 8
T hl bl
Specialized BLAST g g
& &
Choose a type of specialized search (or database name in parentheses.) g g
2 )
3 3

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)

Search for SNPs (snp)

Screen sequence for vector contamination (vecscreen)
Align two (or more) sequences using BLAST (bl2seq)

Search protein or nucleotide targets in PubChem BioAssay
Search SRA transcript libraries

Constraint Based Protein Multiple Alignment Tool

[T - I - - - - - IO - - - I -

» PrimerBlast — primer designer / specificity
checker

+ COBALT - Protein Multiple Alignment tool
* Integration / expansion of BLAST 2 Sequences
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. . 2 2
Primer BLAST: Template and Primers 3 Primer BLAST: ifici ms &
rrmer . lemplate and Frimers g rimer . specificity params 2
. g 2 g
PCR Template “ v g Exon/intron selection g
Pl H Arefseq mRNA sequence as PCR template input is required for options in the section &) Hi
Enter accession, gi, or FASTA sequence (A refseq record is profered) §  Clear Range @ Exon junction span T o 4
40010772 3 3
From To 3 Exon junction match SRR No preference a
I 8 7 4 Primer must span an exon-exon junction 8
Reverse primer Minimal number o £ Primer may not span an exon-exon JuncthH
piosd EARTA RS Browse...) Intron inclusion Primer must be separated by atlea
Intron length range Min Max
1000 1000000 &3 .
Primer Parameters Get Primers
Use my own forward primer ) Clear Primer Pair Specificity Checking Parameters
(5'->3' on plus strand) o
. —= — Specificity check n rch for pri in to &
ea oA raUsRalprner © oo pecificity chec} # Enatio soarch fo pimer pais spocifc to the ntended POR ampiate
(5->3' on minus strand) . O 906 - —
Min _ Max Organism-specific search
PCR product size 100 1000
D o Enloran organiam name, axonomy K or selctfom the suggeston ist 88 you yps. @
Add more organisms |
Min Opt Max Max Tm difference Database Refseq RNA (refseq_rna) e
Primer melting temperatures 7. Primer specificity stringen s
(Tm) J 570 00 830 3 pecificty stringency  atleast (2 181 ol (PN TN N g
Please note the recent change in default Tm calculation & atleast 2 ¥} ms™ Genome (reference assembly from selected organisms,
s R 9 Genome (chromosomes from all organisms)
Splice variant handling 1 Alow primer to ampi 1
; 3 3
Primer Results g BLAST 2 Sequences 2
g st | bt | bists | tasn | toass g
[ 1 T 1 T 1 g . Resstown Boomas ||
0 400 800 1200 1600 2000 | & Enter Query Sequence &
\ J ¢ Enter accession number, gi, or FASTA sequence 1 Cloar Query subrange & '
] >-efINC_000004. 11 <69538106. 9310907 Homo saiers chomosome &GRCHIY primry rfeence ssems () 8
> s TTGGATCAGTGTTGGATTTTTGCACTGCAGAAACCAAGAGAGGCCATGTAGATTTTCCCCTGTTAACCCG From s
c d — 3 T COAGOCAMETTACCAGTAGCCOAGATAGT COCTCAT GG COACAGACACGLGACTCOAGEC 3
onserved region L —1 @ TCAGGAGCTTCCTCTGTCTAATTGCTGTGGCCTGCTCTC CACAMAGCGACAC W T @
N < ACACCTCAGCCCCTCCTACCATTTCGCACCAGATGTAACGTTC TTCAATCAGTTTCAACCCCAACAGEGE
E b d Or, upload file (Choose File ) o fie solcted “
Xon boundary Job Title ToNG_000004.11/c69538106.69310807 Homa. Filters and Masking
P Ol Aige ec o moee seinae ) Filter ™ Low complexity regions &
Primer pair 1 Enter Subject Sequence # Species-specific repeats for: (Human 9)|
Pr———
Strandon S < Enter accession number, gi, or FASTA sequence & Close Mask 4 Mask for lookup table only &
Sequence (5:5%) tomplate Longth Start Stop Tm  GC% >efINT_167250.11 c249882- 139868 Homo sapiens chromosome 4 genomic Masi lower case letters &
Forward TCACGAACTTCTCCTGCCAACACAACTTCACCTTCTCCACTGCCGATGTGTATTCT]
orwa AAGCACCTTCGGGTCGCAGE Plus 20 1466 1485 59.97 65.00%] CCCTTTCCCACTTCCATTGTTGGCGCACTCACAGTGTTTGGCATGTCTCCCAGGTCA
primer CCCWCC"CCACACCCYCYCYWVCCTCYCAWWCC’CCYC"C"CYVCCAC"CATCYCCACCTM 'I
Revorse ATTCACATGOAA
— GGAAGCTCAGTAACTTTTGTGTGGGGT Minus 27 1928 19025017 48.15% T =
Product e Region between UGT2B15 and
fength Specific for this family member Sr— TMRSS11E in primary reference and

Products on intended target
>N 001077 .2 Homo saplens UDP glucuronosyltransferase 2 famly, polypeptide B17 (UGT2B17), mRNA

product. length = 463

Template 1466

Reverse prizer 1
19

2
Templae ] 1902

Optimize for © Highly similar sequences (megabiast)

O More dissimilar sequences (discontiguoss mega| Alternate locus

O Somewhat similar sequences (blastn)
aBLASTal

hm @

(BIASTY) | Search nucieotide sequence using Megablast (Optimize for highly similar sequences)
Show rults in 3 new window

P Algorithm parameters.
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. 2 2
Alignment of reference and null-allele § COBALT Extension of BLAST 8
g Distribution of 27 Blast Hits on the Query Sequence 1 g
Color key for alignment scores FJ. NP 990638 M-CK [Gafus gefue) 8-720 €0 FJ.
<40 4050 3 Color key for alignment scores H
T e S S S — 3 H
0 45000 90000 135000 180000 225000 8 8
\ ; S
Relative insertion
Null Allele
(Alt. Locus) -
| Lower vertebrate creatine kinases
Primaﬂf' Reference :
F3 F3
COBALT (Constraint Based Alignment Tool) 8 COBALT Tree 8
5. 7| zebrafish g
8 |8

™ Select All Re-align |Zn.‘ :

Phylogenetic Tree Edit and Resubmit
= iaii

Salmonidae

» Show Subtree Extra “brain” type genes in tetraploid fishes ‘

» Expand/Collaps

CLLELLL LR EEE

» Salmonidae

True multiple sequence alignment that uses conserved domain information




COBALT Interface

so1Mes lgnd  TEDN

79, 2007 (PMID: 17332019)

Enter at least 2 protein accessions, gis, or FASTA sequences )
7%

Short Read Archive BLAST

O, upload FASTA file Browse
Job Title
Align Show results in a new window
» Advanced parameters
4

sao1nRs lgnd  TEDN

’ H F H
NCBI’s Sequence Read Archive g SRA BLAST against Ice metagenome
.=v » NCBU BLAST/ blastn suite
% B SRA WGS libraries search
1’
. Repositqry for next generation (massively parallel) % @G s e oty
sequencing data @ Enter accession number, gi, or FASTA sequence & Cloar  Querysubrange &
. . . >gi]270063479|gb|EU978469.2| Bacillus pumilus strain 15.1 165
« Platforms: 454, lllumina, SOLid, Heliscope, Complete ¢ : 3 B rom
Genomics o G ] w
. Genpme (re)-sequencing, transcriptome sequencing, T —_—
Environmental sequencing Job Title gi270063479]gb|EU978469.2| Bacillus pumilus...

Enter a descriptive titie for your BLAST search &

« Thousand times larger than GenBank
Choose Search Set

Database O Transcript ©@ WGS
SRA ecological metagenomes (6 entries)

Strains SRA freshwater metagenome
SRA ice metagenome
SRA marine metagenome
SRA marine sediment metagenome
SRA soil metagenome
SRA wastewater metagenome

saomes dlqnd  IGON




SRA Results

Dot of 100 Bies s on e Qury Securce

SANSRO02120 301 2 ETORPENCAES 5307 (4 2

Color key for slignment

>gnl|SRA|SRR002326.440474.2 E7DBZPE02GOVOR
Length=270
Score = 343 bits (380), Expect = Je-

3
Identities = 240/269 (89%), Gaps = 3/269 (1%)
Strand=plus/Plus

698
LUELTL LT LT

L LTI

sbjet 1

Query 758

LLLELLLELLLETELL L LT

sbjet 61

LLLLELLLLLEELL]

Query 818

LU LLEELE TEE TEEE T DL LELLEEEETTLTELLTT

sbjet 121

Query 876

LU LLLULLLLLLELELLL T L

ILLLELLLLTLLELLLL

sbjet 1

Query 936 CAAGCGGTGGAGCATGTGGTTTAATICGA
LLETEL TLLLEELETEL TIELTTTLT
CARGCAGCGGAGCATGTGGCTTAATICGA

sbjct 240

757

817
120
875
179
935
239

SRA Run

Number of spots: 538886
Number of reads: 1077772

Experiment:
P54 of The Glacier Ice Of The Northern Schneeferner
Run: Other:
Accession: 'swR00z326 Study: The Glacier Ice Metagenome Of The Northern Schneeferner 4
Alias: GlacierlceE7DB2PE Design: 454 Sequencing of The Glacier Ice Metagenome Of The Northern g
Instrument model: Schneeferner I}
Date of run: et teaca 8
Run center: G2L Spot 1d=440474
Statistics:

Reads (separated)

440474.2

GOVOR Application

AAGCAGCGGAGCATGTGGCTTAATICGACG

Intensity graph

IO

Running BLAST without the Web

seoss dliqnd  I9ON

BLAST URL API

0 € e

BLAST

1
l http://www.ncbi.nIim.nih.gov/BLAST/Doc/urlapi.html

2oines dliand  19ON

L DI Ileer's Pravione: 's IR 4D1 [leer'e Inde

Next: Quick ctart Up: = U

Overview

‘The URLAPIis a standardi
QBIASE system Tt uses
These encoded requests sh
heep://wwv.nebi. nim. o
Afew of the highlighted feal

* 1o program should b
 easy to keep backws
* no need to transfer st

Any HTTP browser or app]
URLAPI There are many.
example - PERL modul

* no need to hack Welf o

BLAST
0 € el

Next: Ge: Up:

Index

Put
The Put’ command - Sends search requests to @Blast

Parameters accepted: 417
Enve P

blast/Blast.cgi?\

use lynx browser by defail

ILTER=LSHITLIST_SZE=S00

23



BLAST: standalone, clients, databases
Name ¢ ftp> open ftp.ncbi.nih.gov

» ncbi-blast-2.2.22+-1.i686.1

» ncbi-blast-2.2.22+-1.src.rp] o
» ncbi-blast-2.2.22+-1.x86_6| ft >

cd blast

ncbi-blast-2.2.22+-ia32-linl P

ncbi-blast-2.2.22+-ia32-win32.tar.gz

30095 K8 ‘

saoIARs dlgnd  I9DN

nebi-blast-2.2 22"“’31 ftp.ncbi.nim.nih.gov/blast/executables/blast+/LATEST/ |

ncbi-blast-2.2.22+-src.targ Y77UKE

1224¢ va

C++ Toolkit BLAST (blast+) the focus of
future development.

{0 nebi-blast-2.2.22+-src.zip

ncbi-blast-2.2.22 +-universal-maco|

ncbi-blast-2.2.22+-win32.exe

ncbi-blast-2.2.22 +-win64.exe 47649 K8
ncbi-blast-2.2.22+-x64-linux.tar.gz 221565 K8
ncbi-blast-2.2.22+-x64-solaris.tar.gz 115616 K8
ncbi-blast-2.2.22+-x64-win64.tar.gz 47517 K8
a ncbi-blast-2.2.22+.dmg 168258 K8
“| user_manual.pdf 374 K8

Standalone BLAST

C toolkit BLAST

C++ toolkit BLAST

=lojx
Be ER Yew Favorkes Toos beb Be Ed Yew Favortes Took beb o
(€815 B apery Folders. Qe - Q) - F| Psewar Foiders. xX
Agress [ E:bestibin Agdess [ E-\bast+1bast 2.2. 1+ B>

-
= bl oot
-

=
o tasdamd.exe
-

rpatblatn.oxe

-
=
<

saoIARs dlgnd  I9DN

Keeping up with what’s new

NCBI News

Departmeot of Health and Humnan Services.

©Tnisbook OAllbooks O PubMed

Search for witnn

NCBI News on Bookshelf

) NCBI News, August 2009

www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=newsncbi

6 NCBI News, Juy 2009

Festured Resource: The BioSystems Database of Biological Pathways

New Databases and Tools

GenBank News NCBI News
Updates and Enhancements - .
NCBI News available online
Announce Lists and ASS Feeds August issue
9 NCBI News, June 2000
) NCBI News, May 2009 O tur R urce: The NCBI Short
) NCBI News, April 2009 . " : t = i
Sequencing Data
B B 200 « New Databases and Tools
5 GBI News, Febriary 2009 « GenBank News
9 NCBI News, January 2 « Updates and Enhancements
) NCBI News, December 2008 * Announ Li nd R F

) NCBI News, November 2008

) NCBI News, August 2008

saoas olqnd  I9ON

Service Addresses

RS dlgnd  I9ON

*General Help
*BLAST

info@ncbi.nlm.nih.gov

blast-help@ncbi.nlm.nih.gov

Telephone support:

301- 496- 2475
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